.Page 9 of 23 

Claims j 

i 

[cl J A trench storage structure comprising: 

a substrate having a trench; 
a capacitor conductor in a lower part of said trench; 

a doped trench top oxide in said trench above said capacitor conductor; and 
a conductive buried strap in said substrate adjacent said trench top oxide. 

The structure in claim 1 , wherein said doped trench top oxide and said 
conductive buried strap have the same doping impurity. 



tc2] 



[c3] 



tc4J 



[C5] 



The structure in claim 1 , further comprising an undoped trench top oxide in 
said trench above said doped trench top oxide. 

The structure in claim 3, further comprising a gate conductor in said trench 
above said undoped trench top oxide layer, wherein said undoped trench top 
oxide layer insulates said gate conductor from said capacitor conductor. 

The structure in claim , , wherein a percentage by weight of dopant in said 
doped trench top oxide is less than 196. 

fc6] a trench storage structure comprising: 

a substrate having a trench; 

a capacitor conductor in a lower part of said trench; and 

a trench top oxide in said trench above said capacitor conductor, wherein said 

trench top oxide includes: 

a doped trench top oxide layer; and 

an undoped trench top oxide layer above said doped trench top oxide layer. 

The structure in claim 6, further comprising a conductive node strap in said 
trench adjacent said capacitor conductor. 

The structure in claim 6, further comprising a conductive buried strap in said 
substrate adjacent said trench top oxide. 

The structure in Cairn 8, wherein said doped trench top oxide .ayer and said 
conductive buried strap have the same doping impurity. 
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[clO] 

i 



Icll] 



Icl2] 



fcl3] 



[c!4] 



fc15J 



tc16] 



[cl7] 



The structure in claim 6, further comprising a gate conductor in said trench 
above said undoped trench top oxide layer, wherein said undoped trench top 
oxide layer insulates said gate conductor from said capacitor conductor. 

The structure in claim 6, wherein a percentage by weight of dopant in said 
doped trench top oxide layer is less than \%. 

A method of forming a memory device, said method comprising: 
patterning a trench is a substrate; 

filling a lower portion of said trench with a capacitor conductor- 
forming a doped trench top oxide in said trench above said capacitor 
conductor; and 

heating said structure to form a conducive buried strap in said substrate 
adjacent said trench top oxide. 

The method in claim , 2, wherein said process of depositing said doped trench 
top oxide comprises a high density piasma-chemica, vapor deposition (HDP- 
CVD) process. 

The method in Cairn , 2, wherein said process of depositing said doped trench 
top oxide comprises the following parameters: 
deposition rate of silane reactant gas flow 1 0 - 75 seem; 
approximate bias plasma power 300 B 1 000 W; and 
Phosphine gas delivery at gas flows below 5 seem. 

The method in Cairn , 2, wherein during said process of depositing said doped 
trench top oxide layer, a percentage by weight of dopant in said doped trench 
top oxide layer is less than \%. 

The method in Cairn , 2. further comprising depositing an undoped trench top 
ox.de m sa,d trench above said doped trench top oxide. 

The method in Cairn , 6, comprlslng a 

tench hove sa,d undoped trench top oxide ,aye, wherein said undoped trench 
.OP ox;de iayer insuiates said gate conductor from said capacitor conductor. 
[C ' 8 ' A method of forming a memory device, said method comprising: 

n.e://C:*ro gra m % ™ 
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[cl9] 



[c20] 



[c21J 



[c22] 



patterning a trench is a substrate; 

filling a lower portion of said trench with a capacitor conductor; and 
forming a trench top oxide in said trench above said capacitor conductor 
wn«rein said forming of sald trench , op ^ ^ ^ ' 

™c top oxide iayer above said capacitor conductor, and ,o, ml „ g an undoped 
trench top oxide layer above said doped trench top oxide layer. 

The metn od in Cain, , s. f urther compr(s|ng depos( , |ng , 

•n said trench adjacent said capacitor conductor. 

The method ,„ Cairn , 8 . f urther comprisi „ g ^ ^ ^ 

conductive buried strap ,„ said substrate adjacent said trench top oxide. 

The m «ho d in claim , a, wherein said process o f depositing said doped trench 

top ox,de iayer comprises a high density piasma-chemica, vapor deposition 

The method ,„ Cairn ,8. wherein during said process o, depositing said doped 
-ch top oxide layer a percentage by weigh, or dopant in said doped tre 
top ox.de layer is less than }%. 
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